Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 2002-026122 
(43)Date of publication of application : 25.01.2002 



J 4 ™ „ : 

(51)IntCI. 




H01L 21/768 








H01L 21/3065 




(21 application number 


2000-201742 


(71)Applicant 


SONY CORP 


(22)Date of filing : 


04.07.2000 


(72)Inventor : 


MIYATA KOJI 



(54) METHOD OF MANUFACTURING SEMICONDUCTOR DEVICE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To realize accurate and highly reliable 
processing of interconnection trenches for eliminating short defects 
between trench interconnections by suppressing the expansion of 
an interconnection trench pattern caused, when forming the 
interconnection trench pattern in a lower hard mask by etching 
using an upper hard mask, in the formation of the interconnection 
trenches and connection holes, using the two layers of the hard 
masks. 

SOLUTION: A method of manufacturing a semiconductor device 
comprises formation of a connection hole 21 in a first insulation film 
12 and formation of an interconnection trench 22 in a second 
insulation film 13, using a plurality of mask layers. These mask 
layers are formed by a method which includes a process of forming 
a first mask layer 14, formed of a material having the same quality 
as that of the first insulation film 12 on the second insulation film 
13; a process of forming a second mask layer 15 on the first layer; a 
process of forming the interconnection trench pattern 16 in the 
second mask layer 15; a process of forming a third mask layer 31, 
formed of a material having the same quality as that of the first 
mask layer 14 on the interconnection trench pattern 16; and a 
process of forming a connection hole pattern 19 through the third 
mask layer 31 and the first mask layer 14. 
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(57) [9iK>] 

h-7X^t: lEHiS^ * - > & i ^ > ^ ff^f i t § fc 
fl'l£©3£v^»ni£3l@iLT, *Ei»©SI&^AS 

a«i©^^**ffl^T, $6i©*&« 

JK 1 2 (Cjg|^?L 2 1 £ffjg£-r S h iL t> 12 ©«iJK 

or, mm^xtrnte, %2a>mm.\ 3±t:*i 
©igiftJK 1 2 tmmmmTm 1 ©v* 1 4 e« 

U €©±tI^2©v^^Ji 1 5£fl2E£Lfc&!?S2©T 
7,tm 1 5(CEf^y^-> 1 6*JKfi!SU $<blZ^<D 
±lcfg3©v;*^jf 3 UilfflTX^ll 4t(5lI(D 
WT-MLfeS, »3©t^^«3 lfc^l©vx^ 
HI 4fcCaMJHL^^-V 1 9£igiILT, ffJfiE;**i 




(2) 



mM 2 0 0 2 - 2 6 1 2 2 



Jg^7l#ffM£ft£3f§l©*e*«i:, wi 

$mmiizm u s s ft 5 as 2 cDi&ttit t ft 

mi?mmv>^**m*m^x, m&m 1 ®Miujtt:& 
mTL&Bmrz tt&iz. mmm 2 ©ig!ii8i}ci2*a?gft 

-c, 

mm 2 ottiiiLt 

rnjiam l ©v* * B±(c^ 2 © * j| ftjgffi 

Btjg2i£^y ^ - >rt £ $tr huI3* 2 © v * * jf± c g 
3©v^^aSStife^ 1 ®^**JIi:|H|it©#*4-t-fl5fiE 

fija3SI5 3©^;**lf fciiSiBSI 1 ©T^lg^ftSjiUfc 

2 ] huI3^ 2 £DttfUK±t:R»ft U&»»»© 
S £ « tc % SuflBSB 2 GD&4SBt£ & ff^-r s xg 

a, 

tr^xtizm^x mmm 2 ©«e^^t-^?L-' - > * 

Huf3^2©v^^HS:3iv>^>yv^^tcfll^Tmf3^ 
2fiD*6JWStiB«iai*^-rsxSi:4(»*feii:*fir 

CW*«3] ffi|g^3©^^^«©IM«tt. 
huI3» 2 © * HOlWfiU:, miBE^ 1 ©*6$lM©flI 
J?kful3M§ 1 ©*fefffl!©T]l^ff$fiS;$tlfe3i-y^>^X 

h «>/t)iS:^Yt;^ij3>JK©3i^5 1 >^jllc^gtLfcM 

i:-rsxh&^<at1-2.l»5Rill I3«© *»f*jgS©S! 
[W5RIS4] j!ul3^3©^^JlftJM£bfc&, 

mifg^ 3 © >?m<nmm ft¥±§Yb-r & zcmzmn tz z 
tiftm.ii? zm&m 1 i338©¥#f*^B©§gji;*m. 

[»5RiS5] HfJ§3^3©v^^Ji©^]a^¥lS<bbfc 



hu13^ 3 © v 1 m £ flu !3£§ 1 ©^ * J» If t tc ilffi b & 
««HL^ * - > ft ff*t&1- S Xfl ft ff -5 mz m 318 3 © v 
^ » ■ «ffl C jaWB6±Bl*«a + 5 c k ft W« i: f S ill 

[a***! 6 ] flulBlft 2 0«MK±Cffi?jGft IfcttftV® 

vx^@ftfflv>T. metii i ottiutt:«sk?L^jA-^ 

5 k t * (c , mJtB^B 2 ©neftilM tc ft ff*err 3 xg 
it, 

fltJH3g§3©-T;<^lf i:fj§3g§ 1 ©^^likft^y^V 

#^xtizm^xmizm2<Dmmmizmm : iu*#—>& 
mmm-fzzcmt, 

m !3S§ 3 © * ^ b i: mzmi © v ^ * m t ft 31 * ?■ > 

^ L T h5I3^ 2 © -e* * m iz ffi tiStti&J ~ > ft Sff^ 
fiJtbfc^ ij|3IS 2 ©v^Bft^-y? 1 ^-?* ^tcffl 

v^TKriass 1 ©vx^nti£^y?^->ft^sffM^ 

StfctC, Bug3itu§3lg2©^lMft3iy^>yv^ 
tffl^TB?jI3^ 1 fiDttHBttfif«E3Lft^fS-r SXgt, 
BuiB*2©vx^lift3iy5 : ->^ r v^^Cfflof h5§3^ 

Clf5Ril7] i5l3^3©v^^Jl©^fflft¥iafbt-S 
xg&ffofc«fc#ttSii3ffi»3fflv;**B©0tffH:, 
auSBSB 2 © * B©JBSff«±> H?f3^ 1 ©^##K©M 
JPkSuffiaSlfiDtti»Bt©T)ilcJBj«*nfc3i y ?->^ 

h -yMiift^bv ^ >si©3i^^>^aic^» btsi 

^i:©W^5>Hul3^ 1 ©^-^ ^»©SSJlft§K''fcfitWT 

t-$-&zhit&mt\-$-z> n&m 4 i3«©*«^s©M 

[0 0 0 1] 

distil U I¥b<{iv^^3fa)i)7 r iT;^M— Kv^.^g: 
fflv^fc^a t;i/^*v-> >«jS©ffJES;^Sftfigx.fc^2»f* 

[0 0 0 2] 

[^*©tt«] T ; 3 7';i/^V^>«M©SB^PjtT-tts 

^?L* s ffiB)c 3 ft 2. t iMb ^> u 3 > m ft ffl i > , m 
-> u 3 >Mft ffl ^ e> ft x v > s o 

[0 0 0 3] WTv !«*©t ; 3.t;1/^- K^-^^ffiftffl 
^fc3WEI»©«ifi#at*, H3CD»atxSBfffliat<fco 

[0004] mTPxttL.^^* 5 , mftLo^mfoy 
p -b^ftus c «t o x *w»«±c*»fls* : P, Ba«a* 

ftffJfiKUfc«, ±i3*#f*«^ EttSSft«-5liH*8» 

tefcftl»±-ri.fcto©^b->'Jn>Mft^fiEt> $e>{c 
f»@a^A s ffJBi$ftS*6ff flMftW^.{i'^b-> 'J 3 >ti&XM 
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[0 0 0 5 ] &tc v ffl«©ifte»©fl2t£ttffiftfflV>T, 

iiCl/T, H3© (1) C^tio^lftl lOtfJB 

[0 0 0 6] -€©&, OTxfc^ PE (77X?i>n> 
■*-/>r) -CVD ab^B^fgsKII) Sl:<tot, ± 

^Mtfr&feS't'JT'JI 1 1 1 SAUK 5 0 nm©ff£fc 
&<^T% f^Jx«PE-CVDSiCj;oT. ± 

SR 1 (Dt&mm 1 1 2 WAttKOiS/ U 3 >g|ft 5 0 0 
n m ©Jp £ ic fiEM b T t % . 

[0 0 0 7] WX-HPE-CVDjileioT, ± 

IBS 1 IK 1 1 2±tC**IBtfc0!l*.tf 4 OOnmffl 

[0 0 0 8] *^T% fb*$l5ltlJ«S (BlTCVDtH 
C VDttChemical Vapor Deposition©!^) b 
< (i^S^atlBKR (WTPVDfcU^ PVDttPhys 
icalVapor Deposition©Bg) i£(C<fc-oT\ ±§33£2©|f& 
HHl 1 3±(CTJfM-Kv^^ l 1 4^Jx.S2 0 0 
nmCDl$©»b^ U 3 >KtWS. ±13 
TIa- K^?^^ 1 1 4±tC±g/\- h*^*^ 1155: 
M*.tt 1 0 0 nm©J¥^©^b-> U 3 >KT'^J5iKf 4. 

[0 0 0 9] *^-C-m^{±b^o* s , U^^h^joJ; 
tf<) y^7 7-f-»ia D**»J5S-r43:y?->^v 

±BB±«a-Kvx^ l l 5*«l*a»*tt3iy^>y 
^©^> ±fBl^* h?^^SltCDl/^7 MftfeSffi 

[0 0 10] HI 3© (2) K^-TiaiC, 

h^«El«f{c«toT, ±§3Mp93 1 1 6f*)£^ir±llA 
-Fv** i i 5±lz)si?x FBtl 1 liBm-ts. ^ 

7K«8«E?L&}&lK-r4fc»©RlPfiBl 1 8&Jfc6K1-3o 
[0 0 1 1] ±l3^b->'J3>fli*e>*S±)iM-Kv 

fc, h'J7;wo^^> (CHF,) (&M&«E**0l*. 
«2 0 cm'/min) , r;Hf> (Ar) («^« 
SOT^.«2 OOcmVmin) *5«tVS* (0 2 ) 
a*MISf»x«10cmVmin) x.>- 
*->y»ffl§W>E:*j* 1 0 P a, SSMJSS o-ctissg 

[0 0 12] H3ffl (3) CijVrj:3fc, ±83 U 



ot, ±f3THM— F^X"? 1 1 4£09*fcf|i;£f'l4^y 
7^>^bTtg^7l^*-> 1 1 9£ff55)c-f 
[0 0 13] ±K»fb-> , J:3>IKib»££5TJ!A-- 1* V 
1 1 4©i^7 t >y*f i f : ©-Mi: bTtt, WiH7 

hD>^^7^>yse^fflv\ 

tc* ^?7WD->?D7^> (C, F, ) ({Hli&jlit 
ISIMIS2 0cm ) /min) , r;v^> (Ar) 
(fftl&^S^fi^JxIS 2 0 0 c ms /m i n) *3«fc^^ 
(Oj) («ie**fc0!l£tt 1 0 cm* /mi n) Sffl 
l\ x-yf^^fiaoE^SlOPa, 0 

[0 0 14] 2 £tc@ 3© (4) ic^"TJ;?ts ±§3T 

lA-H7^^ 1 1 4&V*<7tCfflUT:X-S' ^>^&3t 

*->l 1 9*g:Kfl2fi8-*-a. C©x5if->^tt, 8Mb 
'J 3 >I/?e*5TlA- pv^^ 1 1 4£:n\y^> 

U 3 >K*» & ft S » 1 ©*Sf*IIt 1 1 2 (*:=. v t 4 - > ^ h 

hv^i? 1 l 7 ChuIB03© (3) t^y-^ 

&iSt5fc»©x^f>^7D-fe7xM>fi: bfcOo 
[0 0 15] C©«W©x-^>m©-PJi:lT 
fciu PUfcES^lTM i'P hn>Jtt| (UTECRa^ 
3% E C RteElectron Cyclotron Resonance ©Sg) ^ 

(NH 3 ) (ifelI&W«10 0cmi/min) 
£/JH\ i^^V^H^LCEij&SPatciS^bfco 

[0 0 16] *V^T^ El 3© (5) «c^-T«fc-5t> iJ83 
±m^~ Y^7>>7 1 1 5 £xi'j/^>y-7.X^£fflOTlB 
aiai/^ — >1 1 6S±8BTJi^-Kv^^ 1 1 4iC5i 
mif8.-rZ£kt>lZ y i2©|gill 13^x>^>^ 
v^i7{CfflV>T±IB* lffllSfflll 1 2C»«?L1 2 1 
S:ffJfi)ct-?)o C©Ji^f : ->y-?t±> ±|a-|--77>^1 

1 5 5 0 0 nm©jp^©^b-> U3>I&xyf >^ 
-rS/ctt©*-^'^^* 5 ^©fc©s ffilg 
^^-> 1 1 6©|giIA 5 £b5o 

[0017] ifeV^TN 03© (6) IZfjitJiOlZ, ±13 
±§A-K?7^ 1 1 5*5<tt>"±l3TllA-h*v^^ 1 

i 4%^v^>y-??.?izm^-c±mm2(DmMmi 1 

[00 18] $e>C, 13© (7) Izmir*. -5 Jc, mi 

cD%&mm.i 1 2 ^x.»y?>^^^tc Lrmmii 1 2 1 
©saitcmtB br ^ 5 ^b-> u 3 e. «c s u rn 

1 1 1 S^^?->^{CctoTP**-r2.o c©h§, ±n 
a-F7^^1 1 5 Cm)s3H3© (6) #P.s) *,[Bl^ftC 

witbtttx wa«vw hD>sx7f>yiMffl 

V> N x.y?>^C, h'J7MD^^> (CH 
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F 3 ) m$&mm$:m3U£ 2 0 c m 3 /m i n) , 7)1 
3> (A r ) mt&V&Si*: mZ.lt 2 0 0 cm 3 /m i 
n) *3£Vmt (Oj) (ftttftSSMAHl 0 cm 3 
/min) ^-/^v^ffl^Eft^ 1 0 P 

a , Sffiigg & 0 *C fc tt£ U & . 

[0 0 19] ccj^fci/t, m2(ommmi 1 3tcie 

^12 2 >£ffJeK1- S t, t » 1 fflfMIM 112K* 

S o 

[0 0 2 0] 

fc B»?*^ * - > LTM $ ft 4 h O o HHjPSfc 

t, m 2 ©*6lf JJiic©j££ft &IBH^A s B£It^}£ J: 5 * 
ffi*ffjE£,£ft3fc®. Ett»£*«*mfcS«>&/^T?E 

[0 0 2 1] E^CDffi^*l»<-fc«{){C(±, 11a- F 

ftf50 nm~ 100 nmgjgcJDKtrBSihJKSff^^S 
T'§&Ofc#>> 7*b'JV^77-f -Xg-£©J3?f£gA s 

fiT-rsfc<^5snH#£i;s. T*«a*«i oo 

iz mm-t & wmmiz & a . 
[0022] mau «»?i^*->£fl3JS-f ■&&»© 
Mpspsmjs-r a 7 * h u 7 -r -xg©a/w§?«> 

fMiS^tflOOnmfflgit-O. 2 2/imffc5. J 
S^tfZOOnmCSit'O. 2 5,uni£:&S„ c 
©iol:, l££t#f£v>«£:\ 7 3t-FUvy77.f-xi 
T-©M*a* s ^<^So WC, SlfflS5*6 1 0 Onm 

/\— P^^tt, 1 0 0nm£*)t>m<Bmt2>Z£& 
[0 0 2 3] TJftSilt:J:*fiWO«#*«H-ft 

[0 0 2 4] 



[0025] *&m(D*mi*%iw.(DWimrtm*, m 
n s $ i otettiK t , mEmmiiizm u s eh 
ft ?. us 2 ©left nn t ^«nffjEK-r s i§ t , 

i:> Byl2»S(«©v;^li£ffl^T\ huH3^ 1 ©*SffJl 

ic igas?L & aas-r 5 t h *. (c, suie^ 2 ommm iz eh 
m&w*i$.-r s xg fc £ at a & ^j»f*Ma©^M73 »-e « 

2 CDttlU&btCftfiML' ^ - > tfJBESS ft 4 £ 1 © 

f n & suesb i mmm t mwvwHT-ftm? i xg 

£ wE* 2 © ^> H iz 12,?» ^->IMt5ig 

\zm 3 ^n&iuiBft i (d -?x ?m t mncDMnx- 
tmt zmm KstzmffiR,**- > st^t s xg t * m 

[0 0 2 6] ±BB*«flt««fflKit*&-e^ BMM'i 
# — >i*|^^tf^2©vx^Jl±t^3©v7,^l&^ 
fiK-Ti.xgS:(SAToi)Ci:*»e.x ^b->'J^>M©^ 

£ft, ^2ffl-77>7liii3ffl777flC ioTffili? 
ftfct»c^i:^?>o €LT X ffltiki/ ') ^ >SI©^ 
Ci-3^3©v7 ?ii s l§4Sftt^2 0T7,^ltf 
gtil-r?.^, ^©^(i> »2©7^{'l#xyf>^7 

fig^ftShtfeic, «2 ©$6ff SMA^ ^>m^C 
ftoT?8 1 ©$fei^JMtzJg^?L* s S:ia^fi)(,$ft§ci:t/fc 

^ o 

[0 0 2 7] ZCD&olZ, ZBtiZ-t Z>tz£><D^v 

[0 0 2 9] »3©v^^»ft»jaL&ii:K:«t 
T% 820V7^i©f $S 1 0 0 nm«Tfct5Cfc 
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5 £ «>© U V ^ 7 7 -ifi £ & It 5 &mz J: 2> «ft 
Jg©f£TAWJ£ft2>o 
[0 0 3 0] St. IS2©*M«±icg^?L/^->;6 s 

* ^ > tr ^ t utsb 2 ©«e«astsx. * 5=- > <7-r 
s bs c , $ i mmmt^ ^>^i-^ s©$sig & » 

[0 0 3 1 ] 

[0032] i^iii^^^ wats, mue>¥mft7 

D**iiffiK«fcoT**{^tR±fc*aM** : ?x 
£ffMbfe^s ±fE**ttJR : P, e«3F£«-5JBIffl*e« 
K*fl3«-rs. &n-e±8BJllHHftSffll±tc, tfl*.tt*I© 

»S«a*«JKfi8 ^tiS ffiit R & 0iJ x. « 8Hb f> U 3 > If© 

bsi-s. fim©»B«©Ji5fifcJifl5&ffl^"t\ ±s3 
gHb •> >; 3>it e*a* jbj®-*- s s o 

U $e>(Cjf©F ( i)g)5!C±|BM-'J 7Jf £^bT0P3£iItoj£ 
A,£St SMb^ U ^ >K±«D^«:ffl« J:V/< U 715: 

tat, mi© (i) tcsvrttffci ojw&dtsns. 

[0 0 3 3] *©i, <?iJx.i£s PE-CVD?£t3j:o 

t, ±i3Sf*i o ±izm<Dmm$:ffi±-? %tzisb<Dmih~> 

V a^smiybteZJiV 7m 1 lSr<?Ji«5 0nm©JP£ 
{CfiKflS1-§o 8l*.«PE-CVDiSfc:J:oT, 
±§3^ <J 71 1 1 ±ici^7bA s ffJ5S6$nsSM)li:^i. 
SB 1 ®t&f§R 1 2 WAtfgMb^ U ^ >jgt£ 5 0 0 n 

(is TJHE»t*5SBl©E» (S^-e-T) »fc*fc 
fig -T 5 ±m&U £ & 3 IS 2 ©KH! 4: ©fflcDMSlttt 
E$l)f fH©*feSM ( I LD : Inter Level Dielectrics 

) ttt&o 

[0 0 3 4] W;, MitfPE-CVDgCtot, ± 
IBM 1 (Dtmm 1 2±fc#WUStS0!l*.tf 4 0 0 nm©» 
SfcfiSgtbT* 2©*6ftltl 3 5MtS. d©MI2© 

mmm 1 3 a^t^r 51112^^5^2 ©esurs 

CD«5llS*#oE»|ffl©«ft«it ( I MD : Inter Metal 
Dielectrics ) i.&'So 
[0 0 3 5] &^X\ -fb^W^tifiXR (WTCVDtV^ 
■5, C V D ttChemical Vapor Deposition ©B§) b 
< Ji^SlftJs,t§fiJcJI (UTPVDfcl^, PVDiiPhys 
icalVapor Deposit ion©B§) ffiiCtot, ±S3S8 2©i&g 
tiffitl 3±tcTJg^- Kvx* 1 4&W*.«2 0 Onm 
©J?£©gHb->U3>IMT"©fiKTr£o St>C, ±H3TJ1 



m- h'x'^^ 1 4±i:±lA- FVX? 1 5 £f?'jx.t£ 1 
0 0 nm©ff£©^fb->U =i>MT"ff$fi£-r5. 
[0 0 3 6] &V>T*HmttU&V>#s b r^*F*5£ 

^ © u h- vx i> £fflv Afc ji ^5=- > ^ttffiftc iot, 
±l3IS2©-<?;x*Jii SSflmiS^tt^y^v^l/T 
R«»£J&6S-r3fc»©E»aM*-> 1 6^ffJfiK1- 
5. ^©£L ±13 h^^SIt©!/^ hi** 

[0 0 3 7] I81©^X^«1 5©^->^>y^(is 
-f^Jtb-Cs ynfD>Sxyf>^il?:W\ x. 
>.y^>y#y>JCs F'i7Wo^^> (CHFi) (f£ 
»6«a*m«2 0cm> /min) > TJ13> (A 
r) (tt*&«*£«*«2 0 0 cm» /min) fciV 
$^t(0 2 ) (i^iMilSlOcm' /min) 

x.^v^flMcDEAiSlOPa, 
SrO'Cic^bfe. 

[0 0 3 8] 01 © ( 2 ) IC^-T <fc 5 ICs JSJcJItt 

(ffitCfc-^Ts ±33E«I»/^ — > 1 6|*iS*trSB2©v 
X^IB 1 5±K!S3©v*^H 3 1 £s 0!l*.fcf3 0 0 n 
m©Jp£!Cff$fi£-f 3o ±ffi»3©v;**JB3 ltt, ft& 
K X <?• C V D *BSffiV>TJ5R«l-r 5 Z. t A S T- g 2. . 
SfS77XvCVDSlia5fi)clTit 

mat ? u -t ^ c * it 5 p^s t^m z ti s . 

[0 0 3 9] ±!3l«3©v^^S3 1 tt, ift^ST-^X 
TCVDgat «k5fi£M©ffelCs ¥fT¥ffiSr 
^XvCVDSlSffl^tflEISSnfetffit-So-CtJ; 

WMSOG (Spin on glass ) T-fiKM^ftfc 4»©T*fe 

[0 0 4 0] Sfz> ±§3li3©^X^e3 lOJSffz 

a, ig2©vx^® i 5©MffyJW±s micDmmmi 

2 ©BIJpa hlg 1 ©«1SI 1 2 ©TjltCffJfiX^tlfcx; y 
?>^h -v^li:i5t5M'J7l 1 1 *Mit'> 'J3>I 
© ji >y 5=- > ^Stc&Jf: b feBMIP b h. ©fn^ e> IS 1 © vx 

[00 4 1]ll©»|ffitH:, l#2©VX^ei 
5liy=100 nmWJP^tCfl^fiK^tLTV^SCi:*?), 
Sg3©^X^S3 1 ©MJPTPSfiltt z ^ 1 0 0 nmfcfc 
5. IB 2©SMiPaii5 0 0 nmT-fe 

S. £fcs M')?ll l{±a{b->'J3>MT-b' =5 0 
nm©J?$(c}fJfiK$nTt>5Ci:* 4 ?>, Mit-> <)^>m 

t M-r 5 KYb ^'ja^Rcxyf > ^aiRtt* lott 

tifcfs MU711 l%M{bisV=i>m<Dx.y?->7&lz 
f^«tbfeBSJ¥b(i5 0 0 nmh&S. bfeA s ^Ts IS 1 
©*fi«]R 1 2 ©ffitffa 'J7I1 1 Zmiti' 'J 3 >SM 
©xi^^>^S{c:«|»bfe)Kffb i:©fatt 1 0 0 0 nm 
testis -eti*^^ l©v^.^« l 4©MJ?y= 2 0 0 
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nmiSKt M5 3©^**IB 1 5 ©Mtff±IKtttt z g 
8 0 0 nmtftS, 

[0 0 4 2] ioT, m3CD^7,^m3 1 (is lOOn 
mW±8 0 0 nmWTCBUPz icj&fiJJijnSj&gA'fc 
S. !Sb<li> Sg3©v*?H3 ltt, Mn®te«j£ 

1 2<Dmm&&e>%iicD-?x>7m 1 4©«tjpx&§io;fc 

tt(W*«3 0 0 nmlCff^^hiCi:^ IU. 
[0 0 4 3] 0 1© (3) (c^^-J;-5{c, W->-^ 

b^frttff icioTs ±!3S3©v^^)g3 1 ±lZVi? 

xvmi 7 f bT 'J V^7 7^-ttffl5tc<fc 

□33 1 fc*5x US?* MR 1 7£ffj6£1-S 

buCs ±838 3 ©v** If 3 13i@fcE8tM.itK (H^ 

£ *«tt»TJBJ«1- S C h K i >5 , ^fflXllT- U h 
m 1 7 *«MJ*3f*iSI»t:*ixi; i: & K= SJNRd JtM *» 
?ti5, R#JES±MA s *«W^©tt*4T*ffj£S$ tit I ^ S 

> ^ »fc J; 0 MJKW fc SSt B6±K bt t, <£ i > , 
[0 0 4 4] mz, HI © (4) fc*vrj;-5fc, ±§3W 
hM 1 7£^X^iC/gOTs xyf>«CJ:o 

t , ±i3SHt -> u n vai* 1 e> & s ±aes8 3 ©-<•* * n 3 
1 i:±s3tg i©v;**Jf 1 Atmuzm^'&x-vj-y? 
LT±IEPBPgB 1 8#^ftffiMbTfcSg^?l^*-> 
1 9fcff£fiET*. 

[0 0 4 5] ±§e^fb>-Un>M*e»^S±gg^3©^ 
X^13 l*5«tV*l©v^^JB 1 4©^^^->^f^ 
lis -PJfcbt^ vnho>fx-yf>^15ffl 

(C 4 F,) (0fc*&«E«&0!l;tH2 0 cm»/mi 
n) , 7>;urf> (Ar) (et«&SK«*WA«2 0 0 cm 
Vmin) HZlffiX (O, ) <0M&SS*fcmtt 1 
OcmVmin) Jfflu, »ffiMJg£ O'CJCgS^b 

[0 0 4 6 ] S6CH1© (5) fcjfs-f<fc 3 Ms ±83SB 
3©VX^13 1 fc±IB^ 1 fflvx^l 1 4^?^^{: 
£ V ^ Ti s> ? > W«R*» 6. S * 2 ©ifcgfi jjg 

1 3C±838M*?L^*-> 1 9^JgftffMt-5o C©^ 
* 5 1 > ^tt , gtfb •> U ^ > £ § ±ffi» 3 © 4- 
S3 1 l©v^^g 1 4 t:S^f ^-V^v^^Cffl 
i^t«MA>e)«4» 2 CDttttR 1 3 fc:c*^>^-rs 

tends mit^v ■=> >m><btzz>m 1 ©^iiui 1 2 «x » 
lis ±iaui>* 1-JK1 7 csuianii© (4) #sto ^ 

^^>^^n-CP*5fe$tl-5©T-s l/^Ml 7C0^ 

[0 0 4 7 ] ±K*r«R(* 2 ©ffefSJH? 13, U h 
Ml 7)©Ji^5 L >^^©-f?iJhb,T(i, ECRx'j 
^>^S£BH\ X7f>^l:, T>t-r (N 
H, ) («»JSlt«iB10 0cm>/min) Sffl 



l\ x^f >ygiS,©EA5: 3 P atCl&^bfco 
[0 0 4 8] tfa-T-, HI© (6) C5Vf«fc-5C gHb 
i/ U n >JI©3i y ^ > y 5tT -5 » 3 ©^ <y f - > Wz J: o 
Ts 8BK?L^*->1 9JggB©$Ht->'Ja>!!gfffjBK;* 

mmi 2izmm^L2 ££s *3ov^^ 

S3 1 Ciiu§3Hl© (5) tBMb^'J 3 Vffltf^ 

J^$tlT^i>©T', ^©xvf>^CJ;oti3C0?^ 
f|3Uiff>^n5. -fbtv ^3©vx^ll 

3 utm i ©^*iii 1 2 it)*»ai<^*nTi\so 

f, 3S 1 OttfiK 1 2 CttMTL 2 1 A 5 M31ffJeK^ns hU 
IZ, 13fflv^^l3 lttxyfl/jTHiSSn, ^2© 

[0049] ^e©^(i, mm%i2(D-?x>7m 1 5>&i<j/ 

^>^v7.^{zffl^T±83Sl©v^^)ll 4tffi^#| 

1 3^x.^^->^v^^tc^l>T±ia»l©*S^Ml 2 

[0 0 5 0] ±52^>v?-></T-{i, ±V?,m3<D-?X?m 
3 1 #ffM£tlTl,.fc©-t-> S^?L2 l©ffM*it>-gE 
— >1 6©B©5e<&ff ■5^u/5 L >^T*s^2 
fflv^^e i 5 icimfce*:^. irtet>%. ^v^>7W 

^T-tt^3© -?z?m3 i {zx.v?-ywm£> K*s mz 

Ov^^i3 l*!x-^>mi$tlfcf!:, S2©v 
Xtm 1 5ASji->?->y^X^i:^§©T-s ^2©V^ 

^t>*», ^©^'V^V^T-Jis »2©v^^H5lc« 

2 0 0 nm©J?$©^{b-> i ;n>flM$:i-y9 1 >^S7c 
It©*— -y 9- > V&frfr&tz ItT- h o ©fe 
Eiftfc^* — > 1 6©fflSSBCiJltSS2©v^^)g 1 

^IbTs E»at/^^ — > 1 6A s tt*$*iS;ih(i&Uo 
[0 0 5 1 ] ^ e>tcH 1© (7) {Zm-f£olZs mib-> 
U=i>«*»e,jSc5±83J8 2co^^i'Ji 1 5^<tt>-±Ham 

1 ©v^^Jl 1 4 &^^^>^v^^lcfflv>T, ±8B» 

2 ©SSi^JK 1 3 CIHI 2 2 fcJBfig-r 4. 

[0 0 5 2] $ 5> tc % HI® ( 8 ) iCTF-Ti o tc> ^ 1 
OKIHM1 2 ^i.<yf : ->y- ; <'^^tCfflO-C^^?L2 1© 
^gP{CStlibTl>-5Sfb^y3>MA»e > &5MU7'a 1 
Ux>yf>ytJ;^t»StS. C©t§, ^b->'J 
3>fla* i ^^S§S2©-?X^H 1 5 CiWiBHl© (7) 
*.Hl»t:i»*-r*« -£©PSs llffl^^ll 4 

*s jl y 9- > ^"X b V n t * 5 o - ©S-fb •> U 3 > SI© J. 
yf^^ffC-^iibttt, Mz.l£-?y* ho>Ix 

v?->?%iw%mi<\ ^vT-y-yjjziZs b«j7^D 

/^>(CHF 3 ) (W*&«Ea4«it«2 0 cm' /m 
i n) . (Ar) (W^fiS^U!i2 0 0 c 

mVmin) *S «t VKSR ( 0 , ) (MtdSKS & £W X. « 
lOcmVmin) £flH\ ^ >y^>^"»H^lffl£Et/ 
& 1 0 P a, atgffiSft O-CtH^bfc. 
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9 

[0 0 5 3] C©<fc-5 t LTv »2©*fi*lil 1 3 £IJi&8 

i22 $ffM-r s 1 1. 1, \cm i (ommm i2c*ios 

[0 0 5 4] ±BH^ 1 ©*JKCD^<8T?SiW bfc*z»*HS 
B©§£ii#ffi-e<ob E«»^->1 6f*i*dtrJB2© 
v^^l 1 5±C»3<Dv^>B3 1 SMtSCt* 

e % mit > 3 >mi© x. v f- > y & tr o t $ i ® i&mum 

{i^30Dv^^S3 1 4»aiy?->y**U S52©-^X^ 
gl 5i±S53©v*^J13 lfc«K3ftfctt«fc*:5. 
[0 0 5 5] -ebt, &fb5/'J ia>Kox5if>^(:i 
ot|3(D7^^1 3 l«S^Mi2©?7^Sl 

5 altars *©««u m2(D^?.?mi sft^-v 
- > i 6 4«iifir*«sn s fc 1 1» s§ 2 r 1 3 

[0 0 5 6] Cffll^C, SE«67L2 leMtStftffl 
x^fV^fl^ »§3©VX^J13 l#ffj6££*lTl>£ 
cfctciij, jgfc?L2 lCD^*5«tifS«ai^^ — > 1 

6 <DBi%%fi o x. y >^©£T©A?§f #18 2 © ■$> 

li^3CDVX^B3 1 tx»f>ytfJoto!), S§3©v 

3 1 fi^v^y-rmikztitzmz, ^2©^^ 

JI 1 5ti3i-y^>^v^^ i:&S©T% Mx.y?> 

^ssl-c^s^©-^^/! 1 5 &mmiz^v3 L >#2 

[0 0 5 7] b#&, 13©T7^13 ltttg 1©^;* 
*Jf l 4 fc|B]H©*mT-fl£fi££ftTO 5 SSI 
fflT^i'l 1 4#xy^>^£;h,£{;:i;&fci<>»3©^ 
^^13 1 £>x>v^>^£tu il0Wl 2£gSS& 
?L 2 1 ASJfM $Jal> B#,^f ttt&S; $ flX U £ C t iz j£c 

So -tcDfc», ig3©v;*^jf3 1 ^^afe-rsxa^as 

[0 0 5 8] *fc, SfS2©v**JI 1 5©/P££*<ff£ 
6£-rSifc5A 5 &^©T% |2©7X^i 1 5©BIJ¥y£ 

1 0 0nmWT^S;:<h#RlfgfC&3, ^ftC«fc-3 
T, ^2©v^.^7Jl 1 4±iCJBfiK^*xS*3©v^^Jl 
3 lSBOiSSt: 1 0 0 nmttTiitliifctflligtft 

v^7^ -igtcistt same «t %m {mg©f£T#w 

[0 0 5 9] J6 2©fft«Ml 3±fc««E?l^*- 

> 1 9*M$n§il©^^I 1 4&£l®l&lftJK 
1 2 i:|s]K©W^T-ffj£!)c1-SCi:^?.^ 
1 4$x>v^>^^^{- LTi 2©f£*iJ8ll 3 fcxy 
^>^1-SP«iC, iltDflll 2tfxvf>^ h » 

/<©«ll6ftj|ifc-i-. 

[0 0 6 0] ifctc, 13ffl?7^13 lGDJUIfftCOOT 



[0 0 6 1 ] ^3©v^i7ffl3 1 li, f]|2i5iH^Ufe<t^ 
(c, H2©vxi7|f 1 5©M/Py<tt3*IP<ffM^nt 
l>5„ -€-nt:«t!3 % ^3©v-^.^®3 1$. f??2©v;* 
*® 1 5±£if§2©v;**«l 5 3 ttSS 

Ciller 5 c t ti>ajmz «e s . 
[0 0 6 2] Sfc, 3fS3©v;x*U| 1 5©§USz£, MS 
1 <Z>«&»m 1 2 Clfati 1 attMM 1 2 ©THiCffJ 
EK^tifcxy^-:^* h y;^li:4:5/tiJ7i 1 1 £® 

£>S§l©vx^Hl 3©JBUPx£§H>felitW.Ti:bTO 
So *©fcto, *g^?L2 14Mt5x.yf>^ 
fc, i3©7X^13 l&x^f >^iiLT|2©7 
X^Ji 1 5^MtB^*S ' i;A s Uii£tc&£„ Sfes SJI 
JLSWtSxiy^^tCiSl^ ^3©VX^13 1 

ammi zco-rm.mhti.-ox^^^^Tm (x-v^>? 

1 1 £^§&tt^^?L2 l#ffJJ^£ftS 

[o o 6 3] mi<o9m<Dftmx-&, $2©7^^n 

5(±y= 1 0 0 nm<Dm$ iZBtitZtlX^Z Z. £1>><o. 

m3(D-?x?m3 1 (Dmmrmmit z ^ ioonmts 

S, *U m3©v^^I13 l#SB2©v;*>7|f 1 5© 
KJPy 0 Onm) <fc <5 fcSS < ffJfiK^tlifcii-a- 

»©i^5=->^ic^2©v^^)l 1 5&'&MLXS.m 
m^ — > 1 6 £Jgigh& £. 

[0 0 6 4] — ^ s »l©SSi^)Kl 2fflM)¥a{i5 0 0 
nmT-feS. Sfes M'J7fl 1 ttSfb > 'J 3 >Ktf 5 

0 nmCD»$CBJ«**I-CVM>C ^b~> "J 3 > 
BIC^-rs^fb^U=!>M©^-y5 : ->y31tRJ±^ 1 Oi: 
thff, 1 $^b->'Jri>M©x^^>^fi 
(Ci&SLfc§IJPbte5 0 0 nmhft^ Lfzt^-oXs % 

1 ©*felf M 1 2 ©Kfai:^ U7f 1 1 SBMbS' U 3 > 
R©x^^->yS{cei*bfcM*bi:©¥P(il 0 0 0 n 
mtC&»K ^n^^S 1 ©v^^7^ 1 4©BMIPx = 2 0 
0nmS5Ki:> SB 3 ©v^. 1 5 ©BIJP±PMftttt z 
^8 0 0 nmt&5. 

[0 0 6 5] I3fflvx^|3 l©MJ¥z* s , » 

1 Ofomm 1 2 ©Mi? a n 'J Til 1 1 fe^fbS/ U 3 
>M©xi-y^>^Stc^»bfeM*b fcWSliP?)^ 1 © 
v^^Jl 1 4©)Kffx?£5l^fcffl (f^Jx.(i8 0 0 nm) 

1 1 *»abTJKfiR**XT*»*2CDV^^JB 1 5±tC?g 
3©v^^I3 1* ! «5m S2ffl7^^I15*ffl 

v->t^i©v^^jii 4{cie^/^-> 1 6*m&B 

[0 0 6 6] i^T, S3©^^f3 1ll lOOn 
mfeJL±8 0 0 nmW.T©MffiC^BX$ns^* s feS. 
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(M*.«3 0 0 nm)CM*nS3J:i|i»SU'. 

[0 0 6 7] *c, *«wo*«w*si«o»3§*att» 

4S8 2 BI2©S!t5IIg»riiElfc«fc-oT 

[0 0 6 8] EffifctUfcOtf, W*tf, BE^O^^f*^ 

ftffJlSbfcgL ±E*«M«H?, ElftffftSdJIinKJt 
*UT-±§3«^^fS«±lc v flUHISi© 

»r b u 3 > k t e« * j^ai-r s & »©* ft * . 

A,£&> SHb-> 'J 3 >BLt©*fc#«e«i3«fcirM 'J yJift 
RSiUT, *©rt»CSei©Ett&JI5fiR-*-S. £©<fc-5 
Ic LT, 0 2© (1) t3^f»(*l 0#ffjE££*lS. 

[0 0 6 9] ■£©&, wa.au PE-cvDstao 

'j3>Ii^)S:5niJ7il 1 ftWitt5 0nm©JiS 
CfiRJBt-rS. &V>T% ^Jx.(SPE-CVD?t!c«toT, 

IB 1 <DHmm 1 2 & s WitfflMbS/ V 3 >Mft 5 0 0 n 

(iv TJBE»fc£S!6 1©Efil (H^-B-J*) fc* «t« 
fiS^- * ±BE«a & S Si 2 ©Etti: ©IW©«5«ffi & 
BEs&§Hia©*&^Jl (ILD : Inter Level Dielectrics 
) 

[0 0 7 0] ifclC, MiSPE-CVDSiaoT, ± 
f3te 1 ©««« 1 2 ±tc1f«BI£0i*.fcE 4 0 0 nm©Jp 
£fcj*Kl/t»2©tt««tl 3fcJfcfi!W-*. £©»2© 

f6»R i 3 fct^ic j&f&-rz±mwM£&z9i2 ©e»b 

©*ft«tt£«^Eil»IBI©*8«8t (IMD : Inter Metal 
Dielectrics ) h&5<> 
[0 0 7 1] &UT% fljieftftffittjl (WTCVDtO 
5n C VDttChemical Vapor Deposition ©BS) U 
< CMtPIttMgJAJt PVDfcfcPhys 
ical Vapor Deposition ©B§) iiicio"^ ±13^12© 
IfiflMl 3±lc!SlO/\— Kv^^B (T|a-Kt^ 
1 4£f?iJx.(£2 0 0 nm©P$©^b^'J3>mt- 
o ±83»l©v^i7/i 1 4±(C^2© 

(±Jf^- 1 5 ft0fl;Lfcfl 0 Onm 

©P^©^b^'J3»KT-BJEKt-5. 
[0 0 7 2] ifcuT-H^fcfcL&i^, i/y^M^'i 

±8B*2©v;**IB 1 5 y^-y^l/t 



* 

[0 0 7 3] miCD^Xtm 1 5<D3iy^>y*f*0— 
l\ ^.^^>y^^(C N hU7WD^^> (CH 

F 3 ) (ftft«lS«itt2 0cmVmin) , 7^ 
=J> (Ar) (fft^M(»iii'2 0 0 cm3 /mi 
n) £«fctf»SR (0 2 ) (flttS«*£0J;l«l 0 cm^ 
/min) ftffliv iyf>y#ia©EA*10P 

[0 0 7 4] HI 2 CD (2) C»-r«t-5K:^ fiRBtii 

X^fl 5 ±£^3 3 1 tfli«5 0 0 n 

[0 0 7 5 ] &V^> El 2 CD (3) {C^vT ic, 01*. 
tffb*W««WJBfc:«toT, ±HBMI3<£> 7^^13 1CD 

aisssps-fb-rso ::T-it mswxtms i <Dm 

JPztf«ia3 0 0 nmtCft£*T-^30)^**J13 1 
©SI&SflLfeo ±IB^3CDv^^B3 l£0f«Lfc 
^coiKffztt, « 2 CD v-^^ii 1 5©JS»ytt±, IS 1 

©«6«m 1 2 cDfliJPa tss i commm 1 2 ©T»£»dt 
mi<D^x?m 1 4©jRj»xftgii>*:fltjeJiTi:-r*o * 

fc. JfS3G>^;**Jf 3 lcDW^I-^lu^iyf-z' tt, OT 

jp(c^3CDv^^H3 l*Ht*5lt*aMW±©J** 
CPJifcf* (*ffl«*+ 5 0 nm) - (gt®l£^ + 2 0 
Onm) ] «£iDll^fc«Wfc*6«MW**. CGHfeHfi 
<DftmT~&, SffS^Oa&^Mff (= 3 0 0 nm) vZ^ffl 
®3I (=100 nm) +100 nm^QlfbT, ±iEU 
&«fcdic; ^3(Z)^7,^^3 15:50 0nm©KJPlCJG8 

[0 0 7 6] ^2CD^J£(3DJ&®T-(^ S§2<£>v;*^/f 1 
5{iy = 1 0 0 nmCDJp^K:ff^^^^TV^^z: t:^?>, 

z^lO Onmi:^^ il©«fill 2 CDMi» 

□ VlT-b' = 5 0 nmCDJPSCJBJBKSilTl^i^i:* 

4^aiRitS 1 0 tirtlii, A*U71 1 1 «y'J3> 
KcD^^^^^S^SlffUfclKiSbtiS 0 0 nmtft 

1 1 SRftS/U =J>MOD^^^>^S(C^»bfcJiJPb 
fc<3DWttl 0 0 0 nmlCfc?K *tlfrt>m 1 WXtlg 
1 4©gIJPy= 2 0 0 nm£§|< W«Ufc»K:*5lj- 
^>^3CD^^^S 1 5 (DWLm±mm± z ^ 8 0 0 nmh 

[0 0 7 7] «toT, BWL&»l:*tfS»307^^ 



|31tt, 1 0 0 nmW±8 0 0 nrnttTCDBSJlzJcffJ 

its m i ©$MfjKi 2 <omm i<D-?*?m i 4 

©B(Wxfc5l^fctt(W;lfci3 0 0nm)CMSft5i 
U<.>„ 

[0 0 7 8]&tC, 0 2 CD ( 4 ) £jjvr«k-5fc, l/W 
Mffiftfitci-DT^ ±!2«3cdv;x^H3 l±Kl/S? 
* hJI£l 7£ffJfiE-# : 3o f Lt'J y^5 7-f-a«CJ: 

□ 3518£flMT£<, U^Ml 7Sff5£S-r5 

mite, ±!3H3©v^^)i3 1«BICRWK±M (0^ 
-&-T) Sfl5B8bT*i<ci:i s Sf*LU. COSStlWitlR 

M 1 7 $ ti 5 PS C * ti t £. t> £ frMffiitWk * RH* 

[0 0 7 9] iKJCl, 0 2 CD (5) iZ^-TioiC, ±EU 

r s ±tB»fb >; 3 6 & 3 ±8318 3 cd 3 
1 h±§3SllcD^*^ HI 4SMiHM*ttxs'?>y 
L T ±82M □ 1 8 tfSIiiffJEX u T & S »*BL^ * - > 
1 9£J£j5K-rS. 

coo80] ±EBMb-> 'J 3 >ka> e & 5±aaa5 3 © v 

*^ff 3 li>«tOf»l©v^^/il 4CDJi-y^>^f^ 

(C,F S ) (tttMISMIi2 0cm s /mi 
n) , T;U3> (Ar) (»SMMM2 0 0 cm 
3 /mi n) ts&xmat (0 3 ) (t»t«&Se«*MAtf 1 
Ocm'/min) SrfflW i^^v^HH^CDIE^S: 
lOPa, «tEfift£0*CK:R;£b;fc. 

[0 0 8 1] 2 6JC02CD (6) t^fJ:5l:, ±8231 
3cD^;*^jf 3 1 i:±i2^ 1 cdt^^JB 1 4&t^^C 

1 3\z±mm : fi^?-> i 9£$sfy£f&Trs„ -©^ 

v =f- >V&, $Hb-> U 3 >§ta» e, «e s±E* 3 (D^x >? 
S3 1 t» lcDVX^g 1 4tSx^f>yv^^Cffl 

v > x mmmfr e> & s $ 2 cd*m#j« i3^x.yf>^t5 
fc a, Kfb •> 'j 3 e> & 4 * 1 ©«6»fflt i2i±x^ 

fi, ±I2U^*MK1 7 Cftu820 2cD (5) #bb] fcx. 
y^>^£ftTP&££ft5©TN Ui?^hM17CD^$ 
P& £-T S Tztb<Dx- <y 5=" > ^'7"n -fe * ti&g £ L&O. 
[0 0 8 2] ±!B*^JS(^ 2 CDffiff K 13, U^h 
flg 1 7 )<Z>J'y^>^*#0— fiflt LTB\ W*«E C 
Rx^f->^gl§ffll\ xiy^V^tf^iC, T>^:x 
T (N H, ) (0«&aE*&0!IS.tf lOOcmVmi 



^2 0 0 2-26 1 2 2 

«*- 2 O-CiCiS^Lto 

[0 0 8 3] 0 2 CD (7) iZTfi-f&otZ, BUSS 

m 2 cdvx 1 5 £xi y > ^'v* icffl^TE^JS 
— >1 6£±g2lglCQv;^!f 1 4 tc SHUNTS 
J8 2<Z)«g4fflKl 3 fcxyfy^ ?!cfflo 
T±82Bf! 1 Ofettit 1 2 KJgttTL 2 1 ccd 
PHtts ±I2£g3cDv;^|f 3 1 Ciu§202cD 
(6) #JffiD * s ffM^h.TOfccDT% lcDffifiK 
* «fc VEtlift' ^ - > cDffJeK Srff o * y f- > 
2CD^^^)1 1 5(CA0t)^J&l.>. f^t)*>s xl^^></ 
WWT-tt^3CD^^^a3 1 iCxi>v^>^AS;Dntif3, ^ 
3CD^^^H3 lA^>y^>^p**$nfe^iC, »2CD 
1 5*s^-y?->yv^^i:^S©T% ^2cdv 

-T^fc*,, CCDJi>y^>yt-(i, ^2CDVX^B151C 
K2 0 0 nmCDiP$CD^{bv'Jn>BMS:ai>y^->y-r2. 
»t CD*— ) \*i >y 5=- > S It T- & 5 . CD fc 

m 1 5®l^«)SJil«-6a:4UTt.E»*''^-> 1 6 
[0 0 8 4] $?>{C02CD (8) (c:^f<t-5lc, gHb-> 

u n > ai A^e> jar § ±i e» 2 cd -7 * * m i 5 is «t u±tzm 

lCDV^^Jl 1 4&X7f->m^i:fflUtv ±IBIg 
2 ®«6JS1K 1 3 CS^Ii 2 2 

[0 0 8 5] 0 2 cd (9) t^-TJc-St, «1 

©*fi«»tl 2^x.^^></^^^{cffl^T^7L2 Icd 
JsgC^mtaUTOSS'fbv' 1 ; 3>Ki>5,45MU7i 1 

i*^v3->yiz&-DTm3k-f%o ctDtt, ajbv- 1 ; 

3>MA^^^^2cDV^^7Jl 1 5 Ch5IB02cD (8) 

> (CHF.) (ft«&»i4M^.IS2 0cm 1 /mi 
n) , T;i/3> (Ar) 2 0 0 c m 

'/mini 43 «£ VgfJK (0, ) («*&$fc«£09;t.« 1 
Ocm'/min) Srffll^ ^^^v^HH^fflffi^j^ 

i op a, js««asico , ct:a8!«Lfe. 

[0 0 8 6] CCDJ: o IZ Lt, jft 2 cD|fi$iJ)1 1 3 IZ&M 
m 2 2 &B$.1r%t t * t* 1 <Z)«fe»K 1 2 fc» 1 cdE 

(0^-&T) taU4«!«i?L2 1 A s ff^$ti?.o 
[0 0 8 7] ±8B& 2 cD^fficDff^ffiT-tt, » 3 CD ^7 
113 1 «Ufei, ^cDaffl&^PSfbbT^S^i:* 
^3cDy-^^B3 lJCffM-r«S^?L^^->l 9 
fe^-rsfctocDi/i?^ hrn-txcDy^-^v^K 

1 7fc^fig$tiSMPgPl 8cD/^-^>y»S(m7 I 6 

[0 0 8 8] aWBEFlhil*JBJ«-r«»*t:tts s 



(10) 
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[0 0 8 9] 7)l,3>7 -v^ai^r^vy— tfgjfc 

£EB©fl»to»Jfc, * 'J 7" h > 7 'Vli + yVl/-+fg)t 

[0 0 9 0] £tz, ±!3^2©*SS©ffJffitci3(tS^# 

1 ©HJECDff^t- UJBfl b fc© i: [5]«T- 5 o 
[0 0 9 1 ] ifet, l^lil^O^ ±8BftlUlSO^!|g 
■e»JsRb&BI»ai2 2*J:W»tt?L2 1 ©&f*j9Uc3IE 
|ft# <fc V y v y £ ff^-T S — 0| SttTCRit4. 
[0 0 9 2] fb^ftSifflfiKSlSfC iot, ±8HEiBSI2 

u tji s 0i * «g<b* > ^ * t- >mx- mm-t s » ±ia^ 

fb* ^^vao^fflt*^©— flit Ltl±> 

A7'^b*>Wf> (WF 6 ) fcgJK (N 2 ) t 
7YM (H 2 ) fcOffi^tf* 0. 2 5 

ml/mi n) fiEfllSPHMfflflE^S: 3 P a, f£ 

stags 3 5 o'ccs^-rs. 
[0093] it^mm^i, b < j±*sft$? 

to o # *£© J; a % 3 > 7 * — v ;u ic jeSM-T S c i: # 
MIMiaoT, ±IBE^?»2 2*J±VS8«5?L2 1 
©&l*JBJC±§aMU7lI£^bTii£it«bT»^£~> 
-KJiSJ&J**-*. »o*'>— KJiOilffttx iffllS 
•Cfr toft * S © IS C , to-o § ->— KB 

i§8?b&OJP£i:bT\ M^.tfl0nm~5 0nmgg 

[0 0 9 4] ±82»ogS/-K»*«l«#»o*-efiBR 

0. Ig/L~0. 5g/L) fc*ft«H^X («*.« 

I g/L~2 5 g/L) (0i*.tt 1 0 OmL/L 
~300mL/L) i:©7ki§}« (itigl^lxHl 5*C~ 
6 0-C) {:2^5^ra$e 1 t^+i"J7r^>^ffiI 
fefflV (FUAJS 1 0 OmL/L) Cl» 

o § 3E@ t ttlt* * * -T S &JK i: b T ^ 5 S>£ A £ W 

[0 0 9 5] ifc^f, SR«B»otife{CJ:t)»«&oS* 
BfcfcSAUTlf ©StElcSsifr ±fB»o K 

II fcflrfcB C©te^^ o §^(^©-0iJi: LT 
li, igfbS (II) (CuCl 2 ) (m*.l£Q. 05mo 

i/L) % sw=m;n» (Co (No.);) (mza 



0. 1 5mo 1/L) , 3i5 L b>vT^ > (0tJ*.t£O. 
6mol/LK ?^3^f>i (f?ijifi0. 01 mo 

»o swats 5 o'c, toogiftopH&m 

f£6. 7 5(Ca££bT, 0?^.«3 0 nm©JS;*iC&S J; 
? !c «>o § mm £ 2 a£SE b „ 

[0 0 9 6] ±ffitoo*S/-K*«:»©fb*fl<J& 
*Bfi8fiSt:j;?>^ffl|-r4Ci:t»Rlffi-eifeS. d ©*§£-© 
EigM^f*©-^^ t,Ttt» JStt^fc^-tf^lofrD • 
T-bf-^T-b h*— h£§ • 1- [ ) * m • tf-;u->5 > 

C (hf ac) Cu (TMVS) ] Srfflo, tt^MSS: 
WA«0. 25cm'/min, BSIIBS1 5 0*C-v 

3 o o-cicis^-rs, 

[0097] »;v>-r% wx.«aRi©m»too§ffi(cio 

^ffi»o§«T-a«)3itfo -t©f^, *Mf«I±{C^/N-UT 

■o^imm^\ »o§?ajS$r 1 8°C, «>o§miStfi$r 
2. 8 3 A, »o|Rffl64^3 08iKRSU 1. 0 
jj. m © IP $ iC SI S; it * U . 

[0 0 9 8] ^©^, 0tJx.tt'lb^Sg^«OT»icioTs 
lft«J8t±CDsS**!l«eEIS0BfiE)B (*#J*s, 

ft-sSJ'-Ki, ^VTmm) ^p*£t-So ±i2{b^ 

^b7lciR*^JiaUfeT;i/5^-^*x^ 'J-$ffli\ 
'J-fflMM^lOOcm' /min, 7s^'J— ©S 
JK$2 5°C~3 0"C, 5Ff)*m^?:9 8 Pa, Sf*^9i© 
@!giSiS:3 0 r pm, W*^^ K©@I^S:3 0 rpm 

•yf>^s?h5. -e©*s^, ^,M?L2 lfic^i;? 

W$r^bT7'5'y'** s E^eKHT-ffj5S(;^n, ^©±gB© 

Enaat 2 2 i*i c y^vizmmir z> mmm^m^mx- 

[0 0 9 9] ±f3S*ffi©ff^T-!i> ^ 1 CDIfilUR 1 2 
£SHbS"J 3 >MT-ffJ£Kb, M 2 ©SSli II 1 3 

mmx-mm si®v7^ih *s^b •> u n >mt- 

JBJEftU ^2©v^7«l 5$:^fbi>U3>M-CffMb 
Ti>*. ±3BSib5' l J3>«ttobrtt, )tSI«^A s 4. 
0fIJS©7 > K-T'b^U'T— (NSG) , U 

>y'J^-hi'7^ (PSG) , tftfJSD >->')^-h 
(BPSG) itmm.%-tf3. 5ISJS©7<y« 
i/^-F*"7X (FSG) ^4ffl^S-i:* s -t-^2»o 

±ffiw«M&RBifc:fct* -f^jiibT, mmmt^2. 7m 

-> U n >J]Mi:]±4£bT^m** s f£^£tf\ E«g©«F^S 



(11) 



t$H 2 0 0 2 - 2 6 1 2 2 



fc*5, f 2*ctt>-^2CD«SflMl 3 

[0 10 0] 

[^cdj&IH] tt±. s&B£b££a£##60£cD*^£^ 

v x ? B±{c IB 3 cd-7 ^ If SrBisK U tz cox , }g^?Li5 
£ vmum^ * - > CD JKeK £ tT o x * 7 > ^CD^rT © a 
2 CD ^gJCiDfcS Z hte < . ^?Li5<tlFE 

^ > vmmx 3 © v^. ^ n tc^i -y ^ > ytmt> v , 

Sg3CDV*^!f tfoi^V^^ftfcSH^ f«2CDV 
^ ^ H* 5 ^ y ^ > y v^. ^ t & 3 CDT-s 'tx ff- > 
y £ JE U T 4. IB 2 CD v ^ ^7 Jf # j@ fij (c ^ y ^- > ^ $ ti i> 
ci:#»K&£>o ^CDfeto, lf§2CDv;^B(^]5K;*ft 

[12 1] 



(2) 31 *3C97;**» 




-zn^mmn^*->&i&x2tiz>z.£te<, ibicdv 
7, >? m c mmn^ ? - > z m & - 1. * s t- § s © •? > 

K8t1B« 5 ©ESIiSSS 2 cD»|JIM!Cff£i5£-r 3 ^ i: A 5 oJ 
im 1 ] *%H^CD*a»^gCDMii^}£{C»5^ 1 CD* 

Mmmz^tmmxmmffimx&z* 

[12] *«B^CDi)ij#f*^MCDMjg^vSt»§^2CD* 

SECD fm * vjk -? m jfixiiK m mx & %> „ 

[12 3] ^CDafifjS^I-^jfixIglifHIllT-feSo 
[??^CD15£B£] 

1 2 ».* 1 CDffi^f m, 1 3 2 CD*M# 1 4 -SB 1 
CD^^S, 1 5 -IB 2 CD If, 16— ESS?»^* 
->> 19-»^-X 2 1-S8fc?L 2 2-fi 



[12] 
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[133] 




7D> — i/CD$t£ 



— A(##) 5F004 



BA13 


BAH 


DAOO 


DAI 6 


DA23 


DA26 


DB03 


DB07 


DB23 


DB26 


EA06 


EA07 


EA22 


EA23 


EB01 


EB03 










HH11 


HH34 


JJ01 


JJ11 


JJ34 


KK11 


MM02 


MM12 


MM 13 


NN06 


NN07 


PP04 


PP06 


PP27 


PP28 


PP33 


QQ04 


QQ09 


QQ16 


QQ25 


QQ28 


QQ37 


QQ48 


RR04 


RR06 


RR09 


RR11 


RR14 


RR15 


RR21 


SS07 


SS11 


SS15 


SS22 


TT04 


XX01 


XX24 









